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/g};‘The article describes the method of obtaining supplementary %

§
;‘ reducing the telsphone spectrum to ];700 cycles and using higher i

aniss for 23 talemechanics chamnels,

".The basic norms for such channels are indicated.
"_The method given is recommended for application in existing

{
systems of high-frequency communication over highevoltage lines. I

@Centralized ccnté&{&‘;y power systems leads to ;19 necessity
of put;ting'ir'f'ﬁ practice\‘ remote control, telemetry, and remote-con-
trol signalling.

._:fj:Herein, in many cases, difficulties arise in view of the
necessity of obta:gn;lpg chemnels for the transmission of talemechanic;"%
signals. The ;cqué-;s;m of additional aerial or cable circuits
usually meets with great difficultiesg even the use of existing
chamnels is troublesome because of the;i.r employment by other
communications.

j We shall not examine all possible methods of transmitting
remote-control signals over existing chggxelsﬁfor instance, by
temporary interruption of a telephone conve;'sationz, but shall study
one of the very efficient methods of obtaining continuously

functioning ’r,e:lemechaz:ic%/cha..:ﬂ..lﬂ= The substance of this method

is as follows,

n ordinary volee transmission, it is possible %o maintain

sufficient clearness of words and sentences not only of a

frequency spectrum of 300&2&,00 cycles,lg;b.lt %sa of an even
d (second?
1§ -
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narrower frequency band. Thus for example, in the USSR, a band

width of 300+2000 cyclegy/ ia taken as the norm in transmitting
.fc‘omu!
over steel circuits.

‘jAt present both in the Us and the USSR the "sharing" of
telephons channels is extensively used in wide-band high-frequency
systems with an cperating spectrum of 3003500 cycles/'g@cq—nd,,

‘-ﬁ As a result of such gharing, rbhere ere obtained fium one

wide channel-ftwo narrov chanmels with ”an.‘effectivaly transmit'bing

k\frequency band of 300-,-1700 cycles, (&‘l‘her/eby, the qualit,,' of voice g

e D‘n o 3

ij A similar principle may be applied to obtain supplsmsntary
channels for transmitting telemechanics signals. leaving the fre-
quency epectrum of 300-—1’700 cycles Lor{jflephone transmission,
it is possible to put into operextiorn@J—}?~~ olen'echanicz/ channels

P at frequencies up to 2)400 cycles (Anya example of such frequency g
| distribution is given in Figure 1. Here the standard distribution
i ) of MKKF frequencies for sonic tslegraph is%ken for :a\:iemechanic?/
channels. The interval between the telephone channel and the low
operat:.ng frequency for teleme\,hamcd channels is equal to 360 ayc{eg/g'c’cg%([,
-eyedes and is entirely sufficieht for separating them with the

Mj' &
hedp of filters. The tolemechanicé channel width is taken as

AN
equalling 80 cycleg//éorresponding to the channel width for sonic

telegraphy, since the dh'a'tlon of telemechanics pulses are of one ﬁfﬂffﬁ'é
P YN n«{mjﬁ """"
erge? with the duration of the signals of the telegraph equipment
used on the telegraph frequency.
ijA skeleton plan of the equipment for the inclusion of tele-

mechenicd channels is shown in Figure 2.

~~(In this casg direct connection is broken between the dif=-

ferential system and the transmitter and receiver of the telepl:n?{n

2.
Er

chennel (for example, of a high-frequency station), that is, ‘ha

normally connected points A and Biaaidy correspondingly, A' and B!

-2

%}(}ﬂmﬁﬂﬁmﬂﬁﬁm@%.
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are discomnected. Between these points choke and capacitor
filters are switched in {filters of low and high frequunc,x
gerving to divide tolephone and telemechanica sighals.

gjfThe attenuation of capacitor filters in the filter at=
-ban;_ﬂation band cammot bc large, since the main burden of shielding
the telemechanics channels from interference on the part of the
telephone channels res’f;s upon the narrow-hand filters.

’}Telamechanics channel receivers and transmitters are of a
cor;s’oruction similar to that of like equipment for sonic telegraph
inst.allations?i ’ohe transmitters consist mainly of carr;er fre-
queney sscillators, of band filters and relays ccntroling the
sending of signals(}' the receivers consist of receiving filters,
amphfiers and rectlfiers and receiving relays.

f::]In addition, general amplifiers are needed to secure the
proper levels for transmitting and receiving. It is also
necessary te have in the amplifiers, or separate /@om them,
leveling circuits to compensate for dlsproportlomllties in the

residual attenuation of the telephone chamel in the spectrum of

2000-7-2400 cjcles_ {and also in the condenser filters.

-
::vae‘o us now examine the permissible levels of transmission

and reception.

according to MEKF norms by the formulas
E = 0,9 - Zn"‘l

jﬂere@ n (the mumber of channels) must be considered equal to
12-18, since, although there are in all 3 telemechanlc{/ hannels,
the role of the remaining telemechanicg/c‘r“msls in relation to

the load of the whole channel is played by telephone conversation.

Therefore, the level in a given case will be of the order of

. ; (F3
o = 0' ¢_“ y o~ " f'f/
pf 0’ Z!‘Iy\ / 7 - 7;"; ZZ(W”% éf //

.'/ 3= /79/(' ffghpl!ﬂf([/”)

(\ ,B,Jhiiﬂ@""

NoTE! Gemir
vl ik |
wWF N [ .r‘}w;

D e } "
eclassified in Part - Sanitized Copy Approved for Release 2012/04/02 : CIA-RDP82-00039R000100010049-7

A A s



Approved for Release 2012/04/02 : CIA-RDPE2-00039R000100010049-7 -
A R sl

k = Declassified in Pa - Sanitized Cop

CONFIDENTIAL

The effective level of transmission at the point of commection with

the telemechanics chamnels (point B, Figure 2) will equal
Pf — 5

‘where b is the attenuation of the different

ial system.
in preventing ove(ZJ;ading of

;'r,j]It is necessary to observe that,

the channel and harmful interference from such overloading with

o
the work of the tolemechanics channels, it is necessary to include

a regulator for the telephone conversation voltage in the telephone
channel (point &, Figure 2).

q The level of telemechanics channel reception at point B!
n be determined in the following manner:

os] N4

(Figure 2) ca
/J~ "'M’UT—/—'!’)

b is the residual atteruation of the channel at the working

is the attenuatlon

where

frequencies of telemachanicé channels, and b!

of the differential system in the diraction of feception.

eﬁAttenﬂ.%tion bri‘or the higher fraquencies of the telsphone

spectrum at which the telemechanics channels operate can be of the

order 1l.5-1. @ neper.

<l fA‘ttenuatlon of the differential gystem b= b 0.8 n_.7¢,,,¢ SRR

Oonseqant 1y, the magnitude of the receiving level can be determined.

ijet us now examine the question of a call system when the

method under consideration is used to obtain telemechandi cé channels.

gif As we know, in many-systems of high-frequency stations

operating over high-voltage lines, and also in many high-frequency

systems operating over ordinary communications lines (for example,

SMT-3/), sending a telephone call is offected by shutting o off ad-

mission of the carrier frequency to the 1line.

&iin some systems of high-frequency stations, the call is based

on a change of the carrier frequency of the transmitter (Siemens

and Halske single-band system). It is quite obvious that it is
impossible to maintain such call aystams\when supplementary channels
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for telemechanics are superimposed, gince in sending & call the

work of these additional channels would be disrupted. Hence it

is neceasary to apply a sonic call ayﬂtem. ?//Moreover, if all tele-

'phone calls through a high—frequency s‘bation are made from equip-

ment directly connected with the station, the{s is no necessity
for providihg special protection for the sonic call receiver from
deterioration which might be penerated by telephonic currentag (]?nM
this system it is possible to create a desigh wherein the sonic
call receiver will be connected with the chammel only at the time
conversation is not being carried.

< 'J Put if the high-freguency station is connected with a switch-
bo;d, it is necessary to employ a sonic a{'ll system with protection
against deterioration.

Q'There are a great many such systems with sufficiently reliable
protection; and eny of them may be applied. A

jThus the additional equipment for obtaining @channels for
trensmission of telemechanice signals mst consist of receiver-
transmitter equipment and separating filters, as shown in Figure
2, and also 61‘ tonal call equipment.

g/;'—?l‘he advgnfage of such a' system for the separation of tele-
mecilanica channels consists in the fa¢t that they can be obtained
on any sonlc frequency chanmel operating on physical or electrical
four-conductor eircuits. In this connection it may be pointed
out that the utilization of the infrasonic frequency spectrum of
high-frequency channels is less desirable since it is subject in
a greater degree to interference from outsidé"'fa‘%%‘ﬁ'"’ﬂw}ﬁﬁring

carrier frequency modulation.
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“‘"T Practical production of such appa
duect will permit 2 radical solution o the problem of channels
for transmission of telemechanice signais without appreclable

deterioration in the quality of teolephonic transmissioms
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J‘m 1944 the Institute of Automatics and Telemechanics,(USSP
Academy of Sciences, in collaboration with the Moscow Power Station,
carried on research work on the possibility of adding supplementary
channels, since it could be shown that, in w.i’g'it;if- the possi-
bility of such an addition in principle, in many cases the free
quency and other characteristics of the residual channel attenuation
cannot satisfy the pecessary conditions,

:*._?Surveysv #ere made on the Moscow-Uglich sector, .

.48 a consequence of the surveys, it was established that the
basic characteristics of a high-frequency channel with reference
to the noise level and nonlinear distortions were sufficiently
setigfaciory,

5;7It should be noted that it is precisely these characteristics
Whi:h are most essential, as their correction and improvement are
practically impossible without completely redesigning the apparatus.

7There Was some variance with technical requirements in regard
to‘the frequency characteristic of the residual attenuation, which
was explained by the ecireuit disturbance of the transmitter and
receiver, and also by the pressnce of additional circuits in the
filter on the connections, which Separate the telephone station
from the shielding station,

-t

The frequency characteristics of the residual attenuation

may be improved without great expense either by appropriate arrange-

ment of the circuiis or by the addition of a special equalizing

circuit, such as was specified in the planning of equipment for
G’sjzi }4:#-? i

obtaining additional commnication ch:unnels s worked-eut by the

Institute of Automatics and Telemechanics. USSR ’Acaden of S\.iences-.

It must be noted that equalization of the frequency character ati
of the residual attemuation may be carried out when thera is con-
siderable dlspronortiomlit f the c}*'ractﬁristigs,-, 80 that the

addition of supplementary channels may be affected also when there

B
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are one or two relay points,

é"!& detailed description of the principle of the plan é@&gmynwu
by the Instituts of Automatics and Telemechanics, USSR Academy of
Sciences, electrical data on it )and possible structural formation
is not given in this article.

jlt must be noted that it is‘ advisabls to make such a reduction
in a telaphone channel only in high-frequency communication
systoms already in existence. In the recently planned systems, it
is advisable to employ the normal telephone channel width, and
to utilize telemechanicg channels in the supersonic spectmm.(&ee

nsmw/ #ar N V
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